The inner lining of the reptilian brain: a heterogeneous cellular mosaic.
The ependymal layer is a preserved structure across vertebrates but its functional significance remains poorly understood. Modern studies emphasize the role played by radial glia (RG) as neurogenic progenitors. We speculated that the cells lining the prosencephalon ventricles of freshwater turtles may have retained key features of RG. To test this idea, we applied an approach that combined cellular, molecular, fine structural, and electrophysiological techniques. In the prosencephalon of juvenile turtles, we found cells with typical radial morphology that expressed four RG proteins: glial fibrillary acidic protein (GFAP), vimentin, S100/S100β and brain lipid-binding protein (BLBP). Most of these cells expressed the transcription factor Sox2 but few co-expressed Pax6. One type of RG had their somata close to the ventricle lumen and bear multiple cilia. A second class with cell bodies far from the lumen was usually uniciliated. RGs had low input resistances, passive properties and were coupled via Cx43 at the level of the cell bodies and radial processes. A third kind of cell was uncoupled, expressed neuronal proteins (HuC/D and NeuN) and fired spikes. The differential expression of HuC/D and NeuN together with their electrophysiological properties suggested various maturational stages. The occurrence of ependymal patches with a high density of 5-bromo-2-deoxyuridine (BrdU) labeled cells provides evidence of the proliferative capability of ependymal RG. Our data support the view that RG have retained key properties of neuroepithelial cells. The maintenance of proliferating RG could be also related with the outstanding endogenous ability of lower vertebrates for self-repair after injury.